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Abstract 



PURPOSE:To provide a thermo-magnetic recording medium having sufficiently high residual magnetic flux 
density as a magnetic material for thermo-magnetic printing. 

CONSTITUTION:A first multilayered noble metal-cobalt film 1 having high squareness ratio and a second 
multilayered noble metal-cobalt film 2 having higher saturation magnetic flux density than the residual 
:magneticifluxidensityiof:the;first;film;i1::are;suecessive!y:laminated:on:a substrate :3;to:o 
thermo-magnetic recording medium 4 having high residual magnetic flux density. 
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CLAIMS 
tClaim(s) ] 

[Claim 1] The heat magnetic- recording medium characterized by 
consisting of (a) substrate, the 1st noble-metals cobalt multilayer 
with big (b) remanence ratio, and the 2nd noble-metals cobalt 
multilayer with (c) saturation magnetic flux density bigger than 
the residual magnetic flux density of the noble-metals cobalt 
multilayer of the above 1st, and carrying out the laminating of the 
(d) above-mentioned substrate, the noble-metals cobalt multilayer 
of the above 1st, and the noble-metals cobalt multilayer of the 
above 2nd one by one in a heat magnetic-recording medium. 
[Claim 2] The noble-metals cobalt multilayer of the above 1st is a 
heat magnetic -recording medium according to claim 1 which sets a 
remanence ratio to 1 by heat-treating in the atmospheric air. 
[Claim 3] The noble-metals cobalt multilayer of the above 1st is a 
heat magnetic-recording medium according to claim 1 which comes to 
carry out the laminating of a cobalt layer and the palladium layer. 
[Claim 4] The noble-metals cobalt multilayer of the above 1st is a 
heat magnetic -recording medium according to claim 1 which comes to 
carry out the laminating of a cobalt layer and the platinum layer. 
[Claim 5] The noble-metals cobalt multilayer of the above 2nd is 
the claim 3 which comes to carry out the laminating of a cobalt 
layer and the palladium layer, or a heat magnetic -recording medium 
given in four. 

[Claim 6] The noble-metals cobalt multilayer of the above 2nd is 
the claim 3 which comes to carry out the laminating of a cobalt 
layer and the platinum layer, or a heat magnetic -recording medium 
given in four. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates, to the heat 
magnetic -recording medium constituted by especially the multilayer 
of noble metals and cobalt about a heat magnetic-recordinq medium. 
[0002] 

[Description of the Prior Art] Conventionally, the heat magnetic- 
recording medium is used for a magneto-optic disk, heat magnetic 
printing, etc., especially, in heat magnetic printing, performs 
magnetic recording by heat and the external magnetic field, and 
forms the magnetic latent image, the reference about this heat 
magnetic printing ****** for example, non -- impact printing 
CMC [ ] -- the 15th --chapter magnetography printer p.p. 159-168 
Imamura **** 1986 year" is known [0003] As magnetic material for 
these heat magnetic printing, it has a big residual magnetic flux 
density, and the high perpendicular magnetic anisotropy films of a 
perpendicular magnetic anisotropy is needed. Until now, concerning 
the magnetic material for heat magnetic printing, as shown in " 
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Co/Pt besides Yamane **** , heat treatment effect ******** MR 90-43 
of Co / Pd artificial grid layer, p.p. 1-8 (1990)", it has a big 
residual magnetic flux density, and the Co/Pt layer, and the Co / 
Pd layer are known as a high layer of a perpendicular magnetic 
anisotropy. [0004] These layers carry out the laminating of Pt or 
Pd of several lOA thickness, and the Co of an A [ several ] 
thickness by turns, create a multilayer, and are created by heat- 
treating this multilayer at about 300 degrees C under an 
environment in the air. 
[0005] 

[Problem (s) to be Solved by the Invention] However, in the above- 
mentioned conventional heat magnetic-recording medium, the residual 
magnetic flux density of the layer is about about 3 kGs, in order 
it to acquire a clearer magnetic latent image, it is inadequate, 
and the layer with a still big residual magnetic flux density is 
required. The residual magnetic flux density is difficult with the 
configuration of the above layers, in order to create the layer 
which about 3 kGs are a limitation and has a still big residual 
magnetic flux density by the heat magnetic- recording medium by an 
above-mentioned layer configuration and the above-mentioned 
creation technique. 

[0006] The residual magnetic flux density of the conventional heat 
magnetic -recording medium described above solves the trouble of the 
parvus, and this invention offers the configuration of the heat 
magnetic -recording medium which enables a creation of the layer 
which can have a sufficiently big residual magnetic flux density as 
magnetic material for heat magnetic printing. [0007] 

[Means for Solving the Problem] Therefore, it sets to the heat 
magnetic -recording medium of this invention. By forming a noble- 
metals cobalt multilayer on a substrate, and heat-treating this 
layer in the atmospheric air Co / Pd layer, or the Co/Pt layer 

(henceforth a noble-metals cobalt multilayer) which set the 
remanence ratio of a magnetization loop to 1, and enlarged the 
residual magnetic flux density. As for the remanence ratio formed 
on this noble-metals cobalt multilayer, the parvus forms a cascade 
screen by the noble-metals cobalt multilayer with big saturation 
magnetic flux density. 

[0008] 

[Function] According to this invention, by constituting a heat 
magnetic-recording medium as mentioned above, the parvus can set 
the remanence ratio of the whole layer to 1, and, as for the noble - 
metals cobalt multilayer which set the remanence ratio to 1 and 
enlarged the residual magnetic flux density, and a remanence ratio, 
can also enlarge a residual magnetic flux density according to the 
interaction with two magnetic layers of a big noble-metals cobalt 
multilayer of saturation magnetic flux density. 

[0009] 

[Example] Hereafter, it explains in detail, referring to a drawing 
about the example of this invention. Below, the block diagram of 
the heat magnetic -recording medium of this invention of drawing 1 
explains the 1st example of this invention. For 1, as for a noble- 
metals cobalt multilayer and 3, in drawing l , a noble-metals 
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cobalt multilayer and 2 are [ a siibstrate and 4 ] heat magnetic- 
recording mediums. [0010] On a substrate 3, the heat magnetic- 
recording medium 4 carries out the laminating of the noble-metals 
cobalt multilayer 1 and the noble-metals cobalt multilayer 2 one by 
one, and is constituted. Introduction and the noble-metals cobalt 
multilayer 1 are explained. The laminating of the noble-metals 
cobalt multilayer l is carried out on a substrate 3, and it heat- 
treats Co / Pd layer in the atmospheric air at 300 degrees C for 30 
minutes, and is formed. [0011] Generally, although Co / Pd layer, 
or the Co/Pt layer has the big perpendicular magnetic ani sot ropy, 
if a thickness becomes thick, a remanence ratio will become less 
than one and a residual magnetic flux density will become small . At 
this time, if it heat-treats in the atmospheric air, a magnetic 
properties will improve remarkably. The enhancement in the magnetic 
properties by heat treatment in this atmospheric air serves as the 
maximum, when it heat-treats at 300 degrees C for 30 minutes. 
[0012] Then, the noble-metals cobalt multilayer l of the 1st 
example heat-treats Co / Pd layer in the atmospheric air at 300 
degrees C for 30 minutes, and is raising the magnetic properties. 
Drawing 2 is a magnetization loop property view when using the 
noble -metals cobalt multilayer 1 as Co / Pd layer, when the 
thickness of the magnetic properties of the above-mentioned noble- 
metals, cobalt multilayer 1 is 560nm, coercive force is 2kOes, 
residual magnetic flux densities are 3kGs, and a membranous 
remanence ratio is 1. 

[0013] In addition, a membranous remanence ratio is the value of a 
residual magnetic flux density/saturation magnetic flux density. 
From drawing 2 , the remanence ratio of the layer of the noble - 
metals cobalt multilayer 1 is set to 1, and the point whose 
residual magnetic flux density is improving can be seen. Next, the 
noble-metals cobalt multilayer 2 of drawing 1 is explained again. 
As shown in drawing 1 , the laminating of the noble -metals cobalt 
multilayer 2 is carried out on the above-mentioned noble-metals 
cobalt multilayer l, and a substrate 3 and the heat magnetic- 
recording medium 4 of three in all layers are constituted. [0014] 
Drawing 3 is a magnetization loop property view when using the 
noble-metals cobalt multilayer 2 as Co / Pd layer, when the 
thickness of the magnetic properties of the above-mentioned noble- 
metals cobalt multilayer 2 is 150nm, coercive force is [ 3.5kGs and 
the residual magnetic flux density of O.BkOes and saturation 
magnetic flux density ] IkGs, and a membranous remanence ratio is 
set to 0.29. As compared with the above-mentioned noble-metals 
cobalt multilayer 1, this noble-metals cobalt multilayer 2 has big 
saturation magnetic flux density called 3.5kGs, although a 
remanence ratio is less than one. [0015] Next, the magnetic 
properties at the time of carrying out the laminating of the above- 
mentioned noble-metals cobalt multilayer 1 and the above-mentioned 
noble-metals cobalt multilayer 2 on a substrate 3 is explained. 
Drawing 4 is a magnetization loop property view when carrying out 
the laminating of the noble-metals cobalt multilayer 2 on the 
noble-metals cobalt multilayer l. In drawing 4 , Co layers and Pd 
layer thicknesss of the noble-metals cobalt multilayer 1 and the 
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noble-metals cobalt multilayer 2 are 0.43nm and 1.45nm, 
respectively. A residual magnetic flux density when drawing carries 
out a laminating serves as 3.2kGs, and can acquire a value bigger 
than the residual magnetic flux density at the time of using the 
noble-metals cobalt multilayers 1 and 2 alone, respectively. 
[0016] Drawing 5 expresses the 1st configuration and each magnetic 
properties of an example to a table. Thus, when a remanence ratio 
carries out the laminating of the noble-metals cobalt multilayer 2 
with a residual magnetic flux density bigger than the noble-metals 
cobalt multilayer 1 with a remanence ratio smaller than l on the 
good noble-metals cobalt multilayer 1, a remanence ratio can 
improve and the residual magnetic flux density of the whole layer 
can be enlarged as a result, [0017] Moreover, a substrate 3 can 
form the above-mentioned noble-metals cobalt multilayer by the 
spatter etc. using glass or silicon. Next, the block diagram of the 
heat magnetic-recording medium of the 2nd example of this invention 
of drawing 6 explains the 2nd example of this invention. As for a 
noble-metals cobalt multilayer and 2, in drawing 6 , a noble-metals 
cobalt multilayer and 3 explain [ 1 ] a magnetic properties in case 
a substrate and 4 are heat magnetic- recording mediums, constitute 
the heat magnetic- recording medium 4 by carrying out the laminating 
of the noble-metals cobalt multilayer 1 and the noble-metals cobalt 
multilayer 2 one by one on a substrate 3 like the 1st example and 
change the thickness and saturation magnetic flux density of the 
noble-metals cobalt multilayer 2 with drawing 7 , 
[0018] Introduction and the noble-metals cobalt multilayer 1 are 
explained. The laminating of the noble-metals cobalt multilayer 1 
is carried out on a substrate 3 like the 1st above-mentioned 
example, and it heat-treats Co / Pd layer in the atmospheric air at 
300 degrees C for 30 minutes, and is formed. And when Co layer 
thickness of the noble-metals cobalt multilayer 1 is set to 0.9nm, 
Pd layer thickness is set to 1.3nm and the whole thickness is set 
to 500nm, coercive force is 2kOes, residual magnetic flux densities 
are 3.5kGs, and a membranous remanence ratio is 1. 
[0019] The membranous remanence ratio and membranous residual 
magnetic flux density of the noble-metals cobalt multilayer 1 are 
improving with heat treatment. Next, the noble-metals cobalt 
multilayer 2 is explained. The laminating of the noble-metals 
cobalt multilayer 2 is carried out on the above-mentioned noble- 
metals cobalt multilayer 1, and a substrate 3 and the heat 
magnetic -recording medium 4 of three in all layers are constituted. 
[0020] In the 2nd example, the noble-metals cobalt multilayer 2 can 
be formed with Co / Pd layer, can change the thickness and 
saturation magnetic flux density, and can adjust the magnetic 
properties of the residual magnetic flux density of the whole layer 
by this. Drawing 7 is a property view of the residual magnetic flux 
density of the whole layer to the thickness and saturation magnetic 
flux density of the noble-metals cobalt multilayer 2. 
[0021] In drawing 7 , the thickness of the noble-metals cobalt 
multilayer 2 is shown by O mark, x mark, ** mark, and ** mark using 
lOOnm, 150nm, 200nm, and 250nm, respectively. As a general 
inclination, the residual magnetic flux density of the whole layer 
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becomes large as the thickness of the noble-metals cobalt 
multilayer 2 becomes [ the saturation magnetic flux density of the 
noble-metals cobalt multilayer 2 ] thick at the time of the parvus. 
On the other hand, the saturation magnetic flux density of the 
whole layer becomes large as saturation magnetic flux density 
increases, when the thickness of the noble-metals cobalt multilayer 
2 is fixed. 

[0022] For example, when the thickness of the noble-metals cobalt 
multilayer 2 is lOOnm and saturation magnetic flux density is 
6.25kGs, the saturation magnetic flux density of the whole layer 
serves as 3.96kGs. Moreover, in drawing 7 , when the saturation 
magnetic flux density of the thick noble-metals cobalt multilayer 
2 of a thickness is large, the residual magnetic flux density of 
the whole layer decreases. This is for a membranous anti-magnetic 
field to become large if the thickness of the noble-metals cobalt 
multilayer 2 becomes thick, for the remanence ratio of the whole 
layer to decrease, and for the residual magnetic flux density of 
the whole layer to decrease. 

[0023] Therefore, in drawing 7 , when the saturation magnetic flux 
density of the noble-metals cobalt multilayer 2 shown by the 
quadrature axis crosses near 5kGs, the residual magnetic flux 
density of the whole layer will show leveling off or a downward 
tendency. In drawing 7 , the saturation magnetic flux density of 
the noble-metals cobalt multilayer 2 is a time of about 5.5 kGs and 
the thickness of the point that the biggest residual magnetic flux 
density can be obtained being 200nm, and the value is 4.08kGs. 
[0024] Moreover, the saturation magnetic flux density of the noble- 
metals cobalt multilayer 2 which is one of the magnetic -properties 
factors of the residual magnetic flux density of the whole layer 
changes with the Co layer thicknesss which constitute the noble- 
metals cobalt multilayer 2. The property view of the saturation 
magnetic flux density to Co layer thickness of drawing 8 explains 
this point. In drawing 8 , if Co layer thickness is changed, using 
Pd layer thickness of Co / Pd layer as l.Snm, saturation magnetic 
flux density will increase in proportion [ almost ] to Co layer 
thickness. 

[0025] Therefore, the saturation magnetic flux density of Co / Pd 
layer is decided by Co layer and Pd layer thickness. Change of the 
saturation magnetic flux density shown in this drawing is the 
example. Next, the related view of the residual magnetic flux 
density of the whole layer to Co layer thickness of drawing 9 
explains the relation between the residual magnetic flux density of 
the above-mentioned whole layer, saturation magnetic flux density, 
and Co layer thickness. Above-mentioned view 7 and the drawing 8 
are associated, the saturation magnetic flux density of Co / Pd 
layer is decided corresponding to change of Co layer thickness, and 
the residual magnetic flux density of the whole layer determines 
drawing 9 further with the saturation magnetic flux density of its 
Co / Pd layer, and the thickness of the noble-metals cobalt 
multilayer 2. [0026] Moreover, a substrate 3 can form the noble- 
metals cobalt multilayers 1 and 2 by the spatter etc. using glass 
or silicon. Next, the 3rd example of this invention is explained. 
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Drawing 10 is a block diagram of the heat magnetic -recording medium 
of the 3rd example of this invention. As for a noble-metals cobalt 
multilayer and 2, in drawing 10 , a noble-metals cobalt multilayer 
and 3 explain [ 1 ] a property in case a substrate and 4 are heat 
magnetic-recording mediums, constitute the heat magnetic -recording 
medium 4 by carrying out the laminating of the noble-metals cobalt 
multilayer 1 and the noble-metals cobalt multilayer 2 one by one on 
a substrate 3 like the 1st and 2 example and change the thickness 
and saturation magnetic flux density of the noble-metals cobalt 
multilayer 2 with drawing 11 . [0027] Introduction and the noble- 
metals cobalt multilayer 1 are explained. Although a laminating is 
carried out on a substrate 3 like the 1st above-mentioned example, 
the noble-metals cobalt multilayer 1 is replaced with the above 1st 
and Pd layer of the 2nd example in this example, considers as Pt 
layer, heat-treats a Co/Pt layer in the atmospheric air at 300 
degrees C for 30 minutes, and is formed. And when Co layer 
thickness of the noble-metals cobalt multilayer 1 is set to 0.7nm, 
Pt layer thickness is set to l.Onm and the whole thickness is set 
to 500nm, l.SkOes, a residual magnetic flux density, and the 
saturation magnetic flux density of the coercive force are 3.1kGs, 
and a membranous remanence ratio is 1. 

[0028] With heat treatment, the remanence ratio of the noble-metals 
cobalt multilayer l improves, and the residual magnetic flux 
density is increasing. Next, the noble-metals cobalt multilayer 2 
is explained. The laminating of the noble-metals cobalt multilayer 
2 is carried out on the above-mentioned noble-metals cobalt 
multilayer 1, and a substrate 3 and the heat magnetic -recording 
medium 4 of three in all layers are constituted. [0029] In the 3rd 
example, the noble-metals cobalt multilayer 2 is formed with the 
Co/Pt layer which replaced with the above 1st and Pd layer of the 
2nd example, and was used as Pt layer. And the thickness and 
saturation magnetic flux density can be changed, and this can 
adjust the property of the residual magnetic flux density of the 
whole layer. Drawing 11 is a property view of the residual magnetic 
flux density of the whole layer to the thickness and saturation 
magnetic flux density of the noble-metals cobalt multilayer 2. 
[0030] In drawing 11 , the thickness of the noble-metals cobalt 
multilayer 2 is shown by 0 mark, x mark, ** mark, and ** mark using 
lOOnm, 150nm, 200nm, and 250nm, respectively. As a general 
inclination, the residual magnetic flux density of the whole layer 
becomes large as the thickness of the noble-metals cobalt 
multilayer 2 becomes [ the saturation magnetic flux density of the 
noble-metals cobalt multilayer 2 ] thick at the time of the parvus. 
On the other hand, the saturation magnetic flux density of the 
whole layer becomes large as saturation magnetic flux density 
increases, when the thickness of the noble-metals cobalt multilayer 
2 is fixed. 

[0031] Moreover, if a thickness becomes [ the saturation magnetic 
flux density of the noble-metals cobalt multilayer 2 ] large 
thickly like an example 2, the residual magnetic flxix density of 
the whole layer will settle in about 4 kGs for a degradation of a 
remanence ratio. When a Co/Pt layer is used from this drawing and 
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thicknesss are [ 250nm and saturation magnetic flux density ] 
6.3kGs, as for the residual magnetic flux density of the whole 
layer, maximum is obtained, and the value is 3. 9kGs. ' 
[0032] Moreover, a substrate 3 can form the noble-metals cobalt 
multilayers 1 and 2 by the spatter etc. using glass or silicon. 
Next, the block diagram of the heat magnetic -recording medium of 
the 4th example of this invention of drawing 12 explains the 4th 
example of this invention. As for a noble-metals cobalt multilayer 
and 2, in drawing 12 , a noble-metals cobalt multilayer and 3 
explain [ 1 ] a magnetic properties in case a substrate and 4 are 
heat magnetic -recording mediums, constitute the heat magnetic- 
recording medium 4 by carrying out the laminating of the noble- 
metals cobalt multilayer 1 and the noble-metals cobalt multilayer 
2 one by one on a substrate 3 like the 1st and 2 example and change 
the thickness and saturation magnetic flux density of the noble- 
metals cobalt multilayer 2 with drawing 13 . 

[0033] Introduction and the noble-metals cobalt multilayer 1 are 
explained. The laminating of the noble-metals cobalt multilayer 1 
is carried out on a substrate 3 like the 1st above-mentioned 
example. In this example, the same noble-metals cobalt multilayer 
as the 3rd above-mentioned example is used. That is, at 300 degrees 
C, into the atmospheric air, a Co/Pt layer is heat-treated for 30 
minutes, and is formed, Co layer thickness of the noble-metals 
cobalt multilayer 1 is set to 0.7nm, and Pt layer thickness is set 
to l.Onm. And when the whole thickness is set to 500nm, l.SkOes, a 
residual magnetic flux density, and the saturation magnetic flux 
density of the coercive force are 3.1kGs, and a membranous 
remanence ratio is 1. 

[0034] Next, the noble-metals cobalt multilayer 2 is explained. The 
laminating of the noble-metals cobalt multilayer 2 is carried out 
on the above-mentioned noble-metals cobalt multilayer 1, and a 
substrate 3 and the heat magnetic -recording medium 4 of three in 
all layers are constituted. In the 4th example, the same noble- 
metals cobalt multilayer as the 2nd above-mentioned example is used 
for the noble-metals cobalt multilayer 2. And the thickness and 
saturation magnetic flux density can be changed, and this can 
adjust the magnetic properties of the residual magnetic flux 
density of the whole layer. [0035] Moreover, a substrate 3 can 
form the above-mentioned noble-metals cobalt multilayer by the 
spatter etc. using glass or silicon. Drawing 13 is a property view 
of the residual magnetic flux density of the whole layer to the 
thickness and saturation magnetic flux density of the noble-metals 
cobalt multilayer 2. In drawing 13 , the thickness of the noble- 
metals cobalt multilayer 2 is shown by 0 mark, x mark, ** mark, and 
** mark using lOOnm, 150nm, 200nm, and 250nm, respectively. 
[0036] The result of the 4th example is the same as that of the 3rd 
above-mentioned example almost, and it turns out that the increase 
in a residual magnetic flux density is decided by the thickness of 
the noble-metals cobalt multilayer 2, and the value of saturation 
magnetization. Drawing 14 is a table which compares the 
configuration of the noble-metals cobalt multilayer 1 which 
constitutes the heat magnetic -recording medium of the 2nd above- 
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mentioned example - the 4th example, and the noble-metals cobalt 
multilayer 2 . As a layer which constitutes a noble-metals cobalt 
multilayer, the combination of Co layer and Pd layer and the 
combination of Co layer and Pt layer are used. In the 2nd example, 
the noble -metals cobalt multilayer 1 and the noble -metals cobalt 
multilayer 2 use the combination of Co layer and Pd layer. In the 
3rd example, the noble-metals cobalt multilayer l and the noble- 
metals cobalt multilayer 2 use the combination of Co layer and Pt 
layer. The noble-metals cobalt multilayer 1 uses the combination of 
Co layer and Pt layer, and the noble-metals cobalt multilayer 2 
uses [ in / the 4th example / furthermore ] the combination of Co 
layer and Pd layer. 

[0037] In addition, this invention is not limited to the above- 
mentioned example, can be variously deformed based on the meaning 
of this invention, and does not eliminate these from the domain of 
this invention. 

[0038] 

[Effect of the Invention] As mentioned above, by heat-treating, as 
explained in detail, when a remanence ratio forms a layer bigger 
than the residual magnetic flux density of the noble-metals cobalt 
multilayer of the above [ saturation magnetic flux density ] one or 
less on the above-mentioned noble-metals cobalt multilayer on the 
noble-metals cobalt multilayer from which the remanence ratio was 
set to 1, according to this invention, a remanence ratio enables a 
creation of the layer with a big residual magnetic flux density by 



[Translation done.] 
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